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[£»-Jfo : ft*rfW5*:*$&, 68 : P .3, *iJU#0 

(1997)] „ 

[0 0 0 3] 

ffl?i§R&fefl!fSft«fl;fi (amyotrophic lateral sclerosis : ALS ) JfcM. 
MfH©lf-a-D> (motor neuron) ©3B3RWMFIC <fc o T4#Sh5l* 

Zl-t&o JRaEu tS^'ffiALS (familial amyotrophic lateral sclerosis : FALS 
) ^M^SALS (SALS) (D-mz-O^T. ^©ISt^ilbT, 
;i/X*^>^^-T'^>-5Cu/Zn ^-yt^-^ri/ F^'XA^ -if (superoxide disum 
utaze :S0D) *tfc^(Z> ^*83E^#*& V>T*3S£- $ g £ift&T (Deng, 
H. et al. : Science, 261 : 1047-1051, 1993; Rosen, DR. et al. : Nature, 
363 : 59-62, 1993; Jones, CT. et al. : Lancet, 342 : 1050-1061, 1993) 0 
[0 0 0 4] 

als (Dt&mz. nmmmm mwM£M&xf$tmmm *>w&n&m (neuroreg 

enerative ) #M^#H^ (neurotrophic factor) £ tlT V^-S *\ #S 

izm^%}%kv-frM&t>ftT^te\<^ -r&fr*., &&{*m&ttm&mm?' (cmar 

y neurotrophic factor:CNTF) , >f 2/7, V ^SUfSfig^F- (insulin growth facto 
r-l:IGF-l ) % U&ftjfcWI^^H^ (brain-derived neurotrophic factor:BDNF 
) &tf#Sf£;RE-? (nerve growth factor: NGF) (D, ALS KiM? 
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mm&mvk h j: e> ^ -r sss®] 
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[ass & mm-t Z> it 8> 
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ffillt^S (PCT/JP98/03560) 0 f©ft 4 Cu/Zn SOD-1 

ttmmizitmisT, SL&mmtfmMizm-Bkznzztfrb. mt&®)t>\ sod-i 

o 

[0 0 0 7] 

•*&t>%. #$&U8HU T3B-«^ (1) 
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[ft 2] 



R 1 R 2 




3 



a}E#2 0 0 0-3 0 



11 — 18 W4 6 



[0 0 11] 

tt7Kfr«KO^J»1?*oT*>J:V^ Q ££3CDft-£% (1) let*. 
[0 0 12] 

15. 

[0 0 13] 



4 



ffiiiE#2 0 0 0-3 0 



^ 1 1-180546 ^ 

[ft 3] 
CSifeA] 



0 

0 R 1 R 2 




0 



( 1 ) 
[0014] 

«*^;i/g£^U P hli^in;i/^§:^L, X, R 1 . R 2 R&R 3 
HO 

[0015] 



5 



miE# 2000-301624? 




11 — 18 W&4 6 



*y (3) izs<i/i£2sx)V7j ymm.-km.(D^tEy\zKm^^-x^m (4) t 

s^ntf JTfri] j -)hX\%co-;\utf JTfr* J -)y*frm-&i£Tik^%!) (6) 

So 
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£-T, i/^n/\^r-fey> (2) X\t*7-;vnm2-i/Zn'\3r±y- 1 
(3) t^>-fe*>x;i/7^ MA^^Oif^^;!/^^ h U V2±H(D 

[0 0 18] 

(4) iiJi^ =3-;u^©HJCStt, 9 h;i/x>^;i/^>^ 

5&il*©^^J©#^ET5 0~12 0"C<Z>jaarCl~l O^^ff e>©*W^ LV*. 
[0 0 19] 

^T/i/*,/ Lvn 0 >>r#-;i/flc (5) tco-;\D^;r^*;-^i:© 

[0 0 2 0] 
[0 0 2 1] 
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[0 0 2 2] 

7^;i/S5:^l, R 1 , R 2 . R 3 &tfP httfJrlBfcfiri;] 

•tf£t>*>. fc&to (7) Synthesis, 1996, Nov. KHH&T#E>*1* 

) icco-^n ; Er;i/r3-;i/$:H^$-ti:T'fb^ (9) fcu ^^T-7i-;i/^;i/ 
*-^/3IS:JK]e*L«>T'ffc^ift ( 1 0) I©t Fn^i/i$:§Iltf^ 

#j (l l) iftbtft^ (12) &v^T?k Kn**/fiHM& 

BMrfr L J: *Mfc^#fr (1 a) #»*>*i*. 

it&to (7) hitism (8) ^^u^-^A«©^Mft^«j©# 
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KnA-Tf-^-^^ K^©r;bdr;bfci Kn/t-:*-*-t^ K£HjS£-&&3 

(12) (D&mm&mmfcfoiz. %tm*v ^^(D^mo^nztu^ 

[0 0 2 3] 

±9&Vfr£5lZ, FALS -^SALS©— SPIC, Cu/Zn SOD (SOD-1 ) (DMMi^M.m 
ik&m (1) &-£fCJ:£, 
[0 0 2 4] 

mb^>*p3L-yWVxit. V^^LSOD-1 *^©^Eoi^y>itf©Gly- 
86£Arg IZMM (G86R) (Ri PP s M. E. et al.: Proc. Natl .Acad. S 

c i . USA . 92 : 689-693 , 1 995) T*&S„ m h ^ >X Vzl- *j >? (DtpMnm$kT* 

pps M. E. et al.: Proc. Natl. Acad. Sci. USA. 92:689-693, 1995) „ — B&FALSB 

, ALS MO^f^l/^-OT'feS. 
[0 0 2 5] 

h^>X^xzi^ #V^;U£, Cu/Zn SOD-1 £ n- 
-?lC**-fe>X^|| (G86R) £*gAb£v?*T% d©ALS JCU>*Lfc^J|# 

<Dm%mmiz&^T. als s^ic^iss^^cmiKirssi&zL^-n^©^ 
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(1) 14, h^JK^3»ft*-n-n>JC»U flHlfett 

fe&jS#SaM£&ja*U £»Jfc>tt. 9 . 10. 2 0. 2 3. 4 

te. bFGFlCititLT. S»T«*lfcWjftSSjB#jB«;*«:^^ ($l#ffi) . 
[0 0 2 8] 

ft-&ft (1) fct, SOD fc^^JC^SBW&jm-rSflUSfc^L 
^•T<Z)T% SOD *e-y-3EMtCJ:*B«F. ALS fc£©#g^tt£J£0^KfXli*&3* 
[0 0 2 9] 

itism (i) tt. iaS^Xtt^In^^ a&fci** ^j&if 
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y^tfyrfi*. h^#>K if^^>. fc: Kn *e-*/-?U tf ;i/ 
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[0 0 3 2] 
[0 0 3 3] 

0. 0 l~1 0 0 0ng, iJf^L/<tt, 0. 1 ~ 1 0 OmgCDffiMT*. 1H15:1H 
IE, &£V^£2~4HKC:£ttT$:#-t&„ 
[0 0 3 4] 

[0 0 3 5] 

*Bt«l l 

(1) s<>l£>X;V7J —y b V ?A 1 0. 2 5 g &£/>7 d^-tJ-y > 5 

ml£?K3 0 ml O^miZia PL Z<Dl&mz 1 N&^6 0ml?:|fTtS. 

□ ^\^r-9->- 1 5. 74 g 8 3 ~ 8 5 r) (JR^9 7% 

) 
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[0 0 3 6] 

(2) 3- (7 o^s l 5. 3gH> 

1f> 6 OnUZ&Ml'fcmZ 1, 2 -X#>^;fr-;i/0. 3mli:^7\'^ 

I/, a-fe^^©i, l- (ac^- -3- (^oc-;i/x;i/^>«-— 

n^^r-9-> 6. lg (I,^9 3~9 51C) »$9 7%) 

[0 0 3 7] 

(3) 1,1- (H^Ul/i?***/) -3- (7i-A7^7*-;b) -^t^n 
^\^r-9->5 6 5mg£ h 'J7i-W # > 4 mg(D 5 ml T H F?§?£lC 7 ;i/rf>^,^T 
, -7 8°CT*n-^frV?V&2m\<DmWLZmT-*Z> B 10»i, ^iST* 
l^Fl^MfSt-So HMPTlil^iD^., 7 8TClC?££PU 10-^n^E- 
1 -^itjJ-JV 1 5 9mg®2nlTHFM5:iTt5o 

-2 0"CT 2B#ff3£JGS^ ^IfnOD^r^^-^AMlCSfS^Sra^o x-^- 

htf^yjx-mmis. Mfe^--f;p©i, l- (x^i/^^^-^ri/) -3- do 
-tKn^ri/r^i/) -3- -s>^n^\^if> 2 6 5mg 

*mz>o mm : 9 o%) 

[0 0 3 8] 

(4) 1, 1- (ai^^C/^^^r^) -3- (1 0-k Kn^ri'f^l') -3- 

;b) — l 9 3mgcz>#nni3fc;i/A3mi;&tf7-fe 

h>0. 6ml©^?^lCA^ h;i/X>x;i/J^>lE2 0mg$:ini^.Sc iMI:2 4|p 
IS 5 0rT*Rf5-r-6o ^fP^TK^f" h U ^A*l Oml^irti^, V>7U)\s*Zy 

T*mmh* *6t>f;i/0 3- ( 1 0 - Kn^rS/fS/^) -2-i/^n'S^r"fe> 
- 1 8 6mg£#£ 0 (4X^:77%) 
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[0 0 3 9] 

$^5tM2 :3 - (11-t FU*?i/*7>v £ i/J\/) - 2 - >>{7 W\*f±>- 1 

> (»U&3 4~3 5"C) 0 

[0 0 4 0] 

§83i#j3 : 3 - (12-k FD^ri/Ff^V) - 2 -S/^n^^-fe^- 1 
(1»J&3 5-3 6 TO . 
[0 04 1] 

gB£M4 : 3- (1 3 -H Fn^rJ/F'Jfi/;!/) - 2 - O^-fe^- 1 -tf 

> (]Rj&4 2—4 3 TO „ 

[0 0 4 2] 

§g5£#l5 : 3 - (14-t Fn^i/fb7T^l/) -2-£/?n/\3f-fe>- 1 - 
(»J&4 4-4 5 TO . 
[0 0 4 3] 

(1) N, y^ntl°;VT^>7ml©2 OmlTHF?£?£tC- 7 8*CICT\ 
1. 4M©n-^f^'Jf^A?|3 5. 4ml$:^T-r<5 0 0 

4 n^^rif >- 1 -^->4mlOQ 1 OmlTHF^C- 7 8 "C 

tCT. 5tOLDAii5:iTt5. - 7 8 1C V 1 B^IWStSitfe, h'J^WJ/V 

fAT'^itS. *ffiT*«S:e*«, ^SISl, 4-^^;i/-l- (hU* 
^;i/£/U ;i^3f £/) - 1 W\3r-£> (TLC: (^\3f 1*->-AcOEt:8-2)Rf =0.8 

) £5. 8 3g&#& 0 (JR^:9 6%) 
[0 0 4 4] 

(2) 4-*^;i/-l- ( f> V J\s**ri/) - 1 - W\*r±> 3 . 
53g©7 0mlDMSO^tC^A9^^A$:M^*}&nx., 6 B£|BJgfc5t&&#A 
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2 W\*r-t>- 1 (TLC : (^dp-^ >-AcOEt: 8-2) Rf =0.35) <D 

:t-f;i/£#5o (iR^7 2%) 
[0 0 4 5] 

(3) s<yi£y*;v7 j —y ?mi- hU ^2*3. 0g&4-^f^-2-i/^n 

^*"fe>- 1 1. 5 2 g fc*9»l©»IR»CjD^.*. dCD»*Kl 1 1 

;ia ^;i/-egfe#-r-g»o >r v^n/ty-/i/-e?f*tgu e&*§Ji©4 -;*?- 
;^-3- (? 3L=-)i*flyfo—)v) -*/>; w\*r-*yy - (M&i i~7 4 

1C) (JK^7 2%) 

[0 0 4 6] 

(4) 4-^^;i/-3- (7ain;p^;i//jN-;i/) - ^ n ^s^r"9-> - 1 -yt > 2 
. 4 5 g?:/<>if>4 Oml{C^bfe?£lCl, 2-I$>i?t-^0. 7ml£;4s 

-T-/l/-£|f*g©U e&*giH<Dl, 1- (m-VyV***/) -4-*^;\s-3 
- (7i-^^7*-^) -^/^n/\^r-b-> MlO 5~1 0 6t) 
„ (JR^9 7%) 

[0 04 7] 

(5) 1, 1- (x^ X/yVJt**/) -4-^^;b-3- (7x^;i/X;i7^- 
;i/) W\3cVy 5 6 0mg£ :7ai-;i/;*#;y4mg0 5mlTHF*£?&{CT 
;i/df>^T, -7 81CTn-^yf 8 mlO^^MT-T *. 10 

£fiT?lB£lfiLRj£1-*. HM P T 1 ml & JUA, n&- 7 81CKU^SFb 
. 1 0-7*D=E-l-r*7-M 6 6mg02BlTHFj§tl:iTtS. -20 

fcamu mmmzik. ^ns/^At-tits. as 

-fT»»U, *S6;t>f;i/©l, 1- (x^ l/> - 3- (10-kKn 
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^■i/f^jv) -4-^^;i/-3- (-7 3L—)\,x)Vfo—)]/) -istrw^^vy (TL 

C: (^\dpif>-AcOEt:6-4)Rf=0.14) (i&^s : 9 7%) 

[0 04 8] 

(6) 1, 1- (^VyV***/) -3 - -4- 

*^;i/-3- (y 3L—;vx;vft—)i) -i/^n^t>2 3 5ing0^DD^ 

2 Oml&tfTir h>4ml©^?gtC7N 0 ^ h;i/X>^^>g|2 0 mg£#llx.<£>,, ft-^ 

/l/- 2 D^\^p-fe>- 1 (CCM : (/\^rif >-AcOEt:6-4)Rf=0.2) 

(jRafB : 7 5%) 
[0 0 4 9] 

mMWl : 3- (1 l-kFn^rJ/'?>f^) -4 2 
•ty- 1 -7t> (TLC: (/\^r-^>-AcOEt:6-4)Rf=0.21) „ 
[0 0 5 0] 

y-l-Jry (TLC: ('S ^fi^-AcOEt: 6-4) Rf =0.22) . 
[0 0 5 1] 

3836819 : 3 - (i3-tKn^>>h'Jf^i/) -4 2 n/s^p 

(TLC: ('V^fi*- > -AcOEt: 6-4) Rf =0.25) . 
[0 0 5 2] 

SSitMl 0:3- (14-fc FU^-S/r-h^ri/fl/) -4 -^f;i/-2-i/?D 
^3fiZ>- 1 (TLC: (/\^ri^>-AcOEt:6-4)Rf=0.3) „ 
[0 0 5 3] 

sg& ftf 1 1 

(i) s<y&yx;i-7 ■<( — vt&l- h y ?a 5. 9 8g£4, 4-$;*^;iv- 

2 n'Sdffe^- 1 3mli:*3 Oml tC#D*-£ 0 £<Z>*?£tCl N 
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*6»4 o«i&?«Tf «. M-e 2 4 i$iaist#«, *Tffl&&5iSU -rv-^n 
^v-;k #x-t-;i/T* stiffs. 4 v-funj -;n*S^ib, a£L*£Htf>4 
, 4-$/*^;i/-3- -S/* n^-frs/- l (life 

j& 8 4 ~ 8 6 t: ) *mh* iUm 8 9 %) 
[0 0 5 4] 

(2) 4, 4 — 3- -i/V n^\^-9->- l - 

^>4. 4 g $:^>if>4 5mllC^LfeM{C 1 , 2 -X# > *?;*--/H . 1ml 

i:i^7h;vx>^;i/^>to. 3 g fciu^s,, 4 B#Mi^Mt?IS3-fr 

, l-fJl/TS^U S-fe^^©4, 4-^^^;i/-l, 1- (x^l/>2?:r 

3r*/) - 3- -s/^n^dp-y-s/ (Bu&ii3~ii5 

-C) &»S 0 015**8 4%) 
[0 0 5 5] 

(3) 4, 4 — 1, 1- (x^- l/y*?yt*i/) -3- 

:7*x;i/) -Sy^D^\^-y->9 3 Omgt h 'J7i-W # > 4 mg© 5 ml T H F ?g 
MtCT;i/^>^,^T. -7 8TCt'n-/f;i/'JfJA2. 9 3ml£>?§?g£?j§Ti- 
<£. 1 0^1fft« Ml? HMPTlnl^i, HtF-7 8^ 

IC#£PU 10-/D=E-1 - f*;-;i/2 3 6mg(D2mlTHF?§?££?gT1-3 

o 

h^7 7-ft'«i?u $k&*4 jwoa, 4-^*3 l ;i/-i, 1- (x^i/>^*- 

iri/) - 3- (10-kFn^rJ/f^) -3- (^3ix;i/x;hJnx;i/) 
W\**t-y (TLC : ( / \^ri^->-AcOEt:6-4)Rf=0. 15) fc^S, OK^ : 9 4%) 
[0 0 5 6] 

(4) 4, 4 — 57*^/1/ — 1, 1- (i^UV^^i/) -3- (10-HKn 
3ri/Tis)D —3- (7xx;i/^;i/*-;i/) - i/ V □ /\^p-^> 4 0 0 mgtf) ^ □ □ 
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^nyh^7 7>fT')|ISU fcfert->f;i/©4, 4-^*^;i,-3- (10-tK 

- 2 -S/^D/\^r-fe>- 1 (TLC : (^^-b->-AcOEt:6-4)R 

f=0.25) Zm&o (JR*: 7 8%) 
[0 0 5 7] 

ss^m 1 1 n mmiz L-akvitiamzmtc* 

W&mi 2:3- (ll-fc RD^ri/^^S/;!/) -4 , 4 2 - */ 

*n*\3ffe>- 1 (TLC: (^\^r-9->-AcOEt: 6-4) Rf =0.25) . 
[0 0 5 8] 

i^atMl 3:3 - (12-t Kn^^ K^;i/) -4, 4 2 -i/>7 

n^\^r-fe>- 1 (TLC: ('\3f-9->-Ac0Et:6-4)Rf =0.27) „ 

[0 0 5 9] 

3£&#gl 4:3- (13-t FO^i/h'JfS/^ -4, 4 2 - 5/ 
* n^\^p-fe>- 1 -*y (TLC : (/s^r-9->-AcOEt:6-4)Rf=0.3) c 
[0 0 6 0] 

\ 5:3 - (14-t Fn^i/rh7rS/;i/) -4, 4 - V**f-fr- 2 - 
n^\^r-fe>- 1 (TLC: (^if >-AcOEt:6-4)Rf=0.3) „ 

[0 0 6 1] 

(1) ^>t*>^7-f —v?mi-bV V2±2. 9gS:2-^f^-2->>^D 
^3fiZ>- 1 1. 5 g £zK8mlcD?m£{C#llA£> 0 i©**lCl 6 

-3- (7^— ;i/^;i/^-;i/) n/\^i^>- i (TLC : (^-y-^-A 

cOEt : 6-4) Rf =0.25) £#£> 0 (JR$9 3%) 
[0 0 6 2] 
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ffi§E#2 000-301624? 



#3* 11 — 180546 



(2) 2-*^;u-3- (7iiji/x^^) u^v-y- l i 

. 4 g $:^>if>2 OnltC»#Lfc«JCl f 2 - X # > 0 . 4 1ml£fc£ 

Tfc/^ h;i/X>;*;i/*>^0. lg£;&[l3_S 0 £jS?££4Bm;MM^£i±£.. 

— ^;i/-e#££nu efi*sa©i, 1- (if i/> ^^-^r-» -2-*^;i,-3 

- (7i-;i/^;i/7^-;i/) -S/^n^-tf-:/ (i&,&7 6 — 7 71c) ( 

JR^9 5%) 

[0 0 6 3] 

(3) 1,1- i^Uls*?***/) -2-*^;i/-3- (7oix;i/x;i/7^x 

EI/\3rtJ->3 0 4mg£; h U 7x^;i/^ ^>4mg©5mlTHF^MlCT 
;i/dr>^ggT, -7 8X3-en-7*fM;f 0 2 ■l<Z>jgffi&?RT?'&. 1 

0#8il$tfe, MTf lBSB&EJ&i-S. HMPTlnl^M, Stf- 7 8TCJCJfriP 
U 1 O-T'D^-l-f*;-;^ 0mg©2>lTHFMS:lTt-5. -20 

-fti^L, ft|-6*>f^/©l f 1- - 3- (10-tKD 

^■l/'rt/jy/) -2-^^;i/-3- (^ix;i/^;i/^x;i/) - i/^ n^\^r-y-> (TL 
C: (/\^r-9->-AcOEt:6-4)Rf=0.2) (JR*S:9 2%) 

[0 0 6 4] 

(4) 1, 1- (x^i/>S?3f-3f */) -3- (1 Kn*$/-r *//!/) -2- 
^5=-;V-3- (7aix;i/^;i/^x;i/) - */>? u 3 8 8 mg(Dt? n ntfv;i/A 
3 Oml&tFT-fe b> SmlaymMiZA^ b JVZLy X Jilts yM 2 0mg£#n;jL£ o 

;i/-2-^^D^\^r-fe>- 1 (TLC : (/\^r-y->-AcOEt:6-4)Rf=0.2) 



ffiS4#2 0 0 0- 3 0 



11-18 



4 6 



mm : 4 5%) 
[0 0 6 5] 

S^5tMi 7:3 - (n-t Kn^ri/^>f^;i/) - 2-*^;i/- 2-e/^n/\ 

3f-fe>- 1 (TLC: (/\3ftf->-AcOEt:6-4)Rf»0.24) e 
[0 0 6 6] 

JgitMl 8:3 - (1 -2-*^;i/-2 -$/^n'\3r 

-fe>- 1 (TLC : (/\dpi?->-AcOEt:6-4)Rf=0.26) 0 

[0 0 6 7] 

m&ffl 19 : 3 - ( l 3 - 1: Kn ^ >> S u ^>;i/) - 2 - * 2 - is v n /\ 

^riZ>-l-^-> (TLC : (^ -tf- >-AcOEt:6-4)Rf =0.28) Q 
[0 0 6 8] 

SgjtM2 0 : 3 - (14-t KD^i/rh7rWI/) - 2 2 -S/*n 
^\^p-fe>-l-^-> (TLC: (^\^r-9->-AcOEt:6-4)Rf=0.3) „ 

[0 0 6 9] 
5B3t«2i 

(1) 1 -7i-Jl/7il/*-;i- 2, 6, 6- hU 1 -i/^n^v^ri2> 

lgMh 1 J7x^^$>4«g^#^irh7t KD77> (8ml) 

icr^dr>^^#H^T- 7 s^-en-^^u^^A^'s^r-y-^^m (1. 4 
m) 4mi$:in^fe 0 i o^^im ifiti#L^^i^^f ;py >i h y 7 5 

Kl. 5ml$:Snx.fe 0 1 B#W3 0##8R-#i»&- 7 8*ClC?fr£|JU 1 

1 -^n^f^f*; -^4 3 9mg£*£o < *Jj&lJ*.fco U^Vd*- 2 0lCt'3H 

- (i2-bKn^i/Kf^-i-7i-;i/^;i/*-;v) -2, 6, 6 - hu 

1 -i/^n^N^p-fe^ (TLC: ( / \^ri^>-AcOEt:6-4)Rf =0.43) £ 6 2 2 mg 
[0 0 7 0] 



1 8 



mtE4f 2 0 0 0-3 



11—180546 



(2) l- (l 2-t Kn^j/Kf^-i -7ac-;i/^;i/^^;i/) -2, 6, 
6- 1 -i/^n^\^rir> 5 7 9 mg£-g-;£ji£^a:# ^ -JVmW. 2 5 ml 
IC, T;Hf>^X#H^,TOTCT*Na 2 HP0 4 3 6 6mg^Mt h 'J >?A7vM 
A4g5;Mfc c !^%5:tjST'l BSfSJi # Lfe# 5 %HC1 "C^itfU 

U M6t>f^i:bTl - (1 2-T-fe h^-i/F-risfr) -2, 6, 

^■/b — 1 — D'X^f-fe > 3 5 3mg (TLC : (^\3f "tHy-AcOEt: 5-5) Rf =0.75) 

fee 

[0 0 7 1] 

(3) 1 - (1 2-T-fe h*ri/ K^S/;i/) - 2, 6, 6 - h U * 1 - 
W\3r1Z> 3 2 U^-y-ymffiGmllZ, 7jt 0 . 8 ml, 
MJ^ny KtK5-M. 3mg&tf 7 0%tBuOOH 1. 2 6 ml £#D;tfe 0 mW. 

&ist6itriji#u -tr^-r ht-iiiu at&s: 1 o%Na 2 so 3 ^{c*n^.fe 0 

>f;i/i:LT3 - (1 2-T-fe h^PS/ K^i/;i/) - 2, 4, 4-h'J^f;i/-2- 
n^\^r-fe>- 1 2 2 7mg (TLC: ( 3f -£T > -AcOEt : 3-7) Rf =0.68) 

fee 

[0 0 7 2] 

(4) 3- (12-7th^^KfWl/) -2, 4, 4 - h'J^f ;i/-2-i/^ 
W\*r-ty- 1 1 3 2mg$:<Sti$£M* *J-?\smm <8ml) fC7j< 3 MlfcZf 
K 2 C0 3 74mg£;&n*_fe 0 gfit*2H^3 O^ffbfe^ 5%HC1 T?pH£7lCgg 

t^>'J*TO7A?n7h^77>f-t'igu ifet>f;i/i:bt3- (1 
2 - ti Fn=3ps/ K^2/;i/) - 2, 4, 4 - h y 2 n/\^-fe>- 1 

-t>94iog (TLC: (^^ri^>-AcOEt:7-3)Rf=0.2) £#fe„ 
[0 0 7 3] 

9mM2 1 i:^tcLT7^<D>fb^^^feo 

SIM2 2 : 3 - K^Wb) -2, 4, 4- hU*^;i/-2 



miE#2 0 0 0- 3 0 
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n^\^r-fe>- 1 -Jry (TLC : (^3f"tJ->-AcOEt:7-3)Rf=0.2) „ 
[0 0 74] 

£tiift|2 3:3 - (14-t KD^ri/^h^^i/;!/) - 2, 4, 4 - h U*^;!/ 

- 2 -S/^ n^\^r-fe>- 1 (TLC : (^\^-^>-AcOEt:7-3)Rf=0.25) „ 

[0 0 7 5] 

§g5i#!l24:3- (15-hFD^ri//<>^ri/;P) - 2, 4, 

- 2 n^^r-fe>- 1 ->f> (TLC : ('xSflf >-AcOEt: 7-3) Rf =0.29) „ 

[0 0 7 6] 

J83@#|2 5:3- - 2, 4, 4-h'j^f;i/ 

- 2 — W\*f-ty- 1 (TLC : (/\^pif>-AcOEt:7-3)Rf=0.26) „ 

[0 0 7 7] 

nmmi ^msod-i a^Mtsh^^^x-^^v^^o^i 

l±, x'^XSOD-l st^^-^Heg^:^ V>tfi(DGly-8 6 SrArg IC^M (G86R) 
feV^^. (Ripps M. E. et al.: Proc. Natl. Acad. Sci .USA. 92: 689-693, 1995) 

5 ^Sr&i&zk, 5Ett, :£# y -;i//Tween 8 0 /^S^i^TK (8/ 

10/82) izmmvr^m^mi o©m [3- (i4-tKn^i/fh7f^ 

) -4 2 1 2 mg/kg £ 4 0 0 

(i.p.) L/fe. 1E&> injection complication©/^ 9 0 BifflC^E/^ 
. ^*J<E>4HWu 15 0 0^1C?EA,£„ tMOVj^tt^Tg 0 B tRlCJEA,^,, 

[0 0 7 8] 

£2k fibril #f&tca&«n?, eoHUJcji, ai«ic»< it^i^t) 

fee 

[0 0 7 9] 

mm 2 

( i ) i o (Dit^m 8 mg/kg$: i mmiz 3 m, jEt-r * * TM&fo&i*-? 

S^ttMi i:H8SlcLT. ^MS0D-i Ifi?S»5tSh7>f^^i-*y 



2 0 



ftltE# 2 0 0 0 -3 0 
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[0 0 8 0] 

(2) -tr^ (i) © h^^^^zL^-/^ mmmmzm 

fcVtf^jfttf^J&G)^****, E#l 0mmX^$4 5 cm© W. *l& 

^n^Lt^^ ^nMmo^^ 7.(D^mm^B tummmax^tm<Dm^m 

4 0%t ««m 0©fc^4&fc##l,fc^tf;*#, *S»«re&ofc. 
[0 0 8 1] 

(3) $P,lC (1) (D Vyy^V^-v V V^^©^#M^{Cfev>T, HS-^B, 
t"&;fo^v?;*#tm&<&ofcB£$^Ml OcMfc^fcS^Lfcv^x&tf 

MffiWW^tttMZh. 16 1~18OH*T?»g0^g*l&. »SBIi, 1 

[0 0 8 2] 

mi^y h*m¥3£-=L-u> (13-15H) zm^t=. B m-^-u>mm<Dm 

Borg£>©;£& (Borg, J., et al.: Dev. Brain Res., 18 : 37, 1985) IZ 

mvTmmht-o /^/^cifcwi. 5x1 o 5 3Kdus?>^3-m, 

(1) tt, I^-K'1X10" 8 !I tC*SJ:"5JC»«PLTiDiLfe. IffJ&tt 

3-tfPBS «U effiiI®T'i^0fe o ^JH£m JC^iv 
[0 0 8 3] 



2 1 
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o : a&*<i:u + : arrays*** *>n ^ 

+4+ : >160%. +Hi :«a&-C3iU$»m*»3 >200% 

[0 0 8 4] 

-ffc^ (1) «*lfc#«^je#S«r*&WL/, SOD a^^MiCJ; 

^(D^mxitmmmnhxmmx^^. sod ag^atfi^-a^icfcsMF 
[®i] 



ffiSE4# 2 0 0 0-3 
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mvk&m ^ ( i ) 




( i ) 



[S6*i *t^» (i) a. «nfc#ft^je#ja»*s:^b, sod 



1 



ffiIiE#2 0 0 0-3 0 
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1 . ^M^n B 1 9 9 0^ 8^140 

ft ffi 2 TB 3#6# 
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